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(57)Abstract: 

PURPOSE: To continuously change a generation wavelength by 
controlling a current injected into a first electrode and also to widely 
change a generation wavelength by controlling a current infected into a 
second electrode. 

CONSTITUTION: This is a semiconductor laser in which a linear wave 
guide with an active waveguide layer 5 alternately and periodically 
disposed, an inactive wave guide layer 6 and a diffraction grating 7 
disposed in the same periodical manner as those is held between a p- 
type and an n-type light shut-in layer 4, 8, and an active layer driving 
electrode 1 and a wavelength control electrode 2 are provided on a layer 
4 through a contact layer 3 correspondingly to the layers 5 r 6, and an n- 
type common electrode 9 is provided in the layer 8. The electrodes 1 and 
the electrodes 2 are respectively short-circuited to each other on the 
light plane of the semiconductor laser. 
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5 6. cnSiWUHHT 

hHSt^LTiSHSUMWftBBl. »fiWW«ffi2*a 
5, eKawSLT-tn-ftlBW*. JB8fcttnS!#a«ffi 
9*BltTV>«. til£5U «B2£3U0<iMM*: 
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(2) 

1 

njt®e t mn&=f-ifim8& nx ^fi^mmtfl^mzm 
o jg vmmam u ^ ;r t t -r * v- 

[W#9I2] H#S!1 »c8BiSO¥^W— tflc*sv> 
[IS^JB 3 ] fS*E 1 KE*©***^— if *<l^-g 

ec-tic^T 2z>w.m\zmm-$nx\,->x. &i<D*m# 20 

mm&vmmT, t*muz>Eii<\ztsi?x^x> 

2 ^©u- if itfeits^n^nonojgusit 1 mm* 

eft tttm t #m&m®.<D& ■$ ©itan? v v> n t 

iKttsn-cjso. vm><»#mmmm 
nmzsix *3icxs2<D*3i(t:ix— tfapo^sit^ 50 

sntur, ^rro«tt®«ffl««i*tet¥3»^i'— if© 

if. 

ftp ca-mitx 2 -o \zft®-$nx® 1 ©me^eta-® 

«ffl«S<!:. S&2©ilS©#«tt®^fflm&,fc£Jgj£LT 40 

430. mi<D#m&u-*fB<»ft%i2tirzmiom<D# 

izm 1 ©¥W#U— tfgM3,fctfSH 2 ©¥*#U— tfg&© 

5R^©»si$nfc^r com 2 ©*&©#»««««««£ 
? u^n-enK^^u— tf©^BB±r*s*&snTv> 
•sttfcic. &x<Dm&m®mmmtfi : tti'etim*m# 
v— $<D&ffi±xmii5t<n.x^z> z. t&&&i£-rz>*m 
#u~tf. 

At = 2 n A 



4$§8¥7-2 7 3 4 0 0 

2 

[?5W©i¥!lfflfcIft9i] 
[0 0 0 1] 

[MigJi©fiJffl#»] #$691tt. *7yfA'amfflJti® 
CO 0 0 2] 

[fi£*©t£t&] #*©S<Hi?$Bfi©i9*l::*H^T. 3tS 

g w&m &mmmi'X7-&v)mmmt>nx\,->z> 

H**vo>-5. cnstl:. S*©^£S:Bftfl§i*<W2t 

xmmmzm&&&t>z>*>e)£. ^-Hwsffaot 

&«tt»c&g*m>*fc©©;frftWS: 
[0 0 0 3] &SSW(Ci6ig&:B££'ffc;*1t£ 
*JfM»#U— tftbTfi. SW&EStaU"— !f (DBR1/ 
— if) ^na»ift?SV— !f (TT G W— If) 
SnTJiO, iSiBliftfinl^ilitbTDBRU— tfT« 
4. 4nm, TTG l^— tfttt7 nmtl^fi*«I§3 

BJ^i|i<i:UT«, DBRl'-f-C10nmtH5ttA'i 

«*»#6n**w*>— tftu-c, y^ti/- tf. mm 
mmi&mm^^—^mtim^ti. 5 o~ 1 0 0 n 

[0 0 0 4] 0 tfC0SIJg^€^-r. 0 9 

Kfefri-c. 4 i tem&mmwimm. 421^^ 

4 6 temvm?, 4 3Upmxfflc&tt> 
®, 4 7finsix^— y-s. 4 9\*nsiytmc&tt>®x 

01 oicDBRi/- vmmmw&m?. a 
1 0 ic*s^t, 5 0 te&nmmm&x&z. 

[0 0 0 5] 

[«IB*^»L.«fc5«i:-r-5S®] L*>Lfcat<s,JtS2ft* 
&tS»C43V>T«^OT±5^raS***-3fc. TTG U — If 

U— tf^Jg«if^i&*l5$-B-. K«tt»»K@0-r<Tifi< 

[0 0 0 6] 
[SCI] 

(1) 
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(3) 
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A A b /Ab = A n/n 
fcfcD, ««JS*f*^fl:Ofa-&An/ni:^L<^: 

FSfifc&flrTSo TTGl/- lf(Z>*£\ * 

A A r /Ar =A n/n 
<hft£o * (2) . 55 (3) £9* TTC^lWt, 
«y i^J«fiO*ft tftfiHE^- FGHBfbiWL < fc* 

cot, «fflfc*abfc^--H^«fcnfc***i8«fc« 

[0 0 0 9] ^ftfcttLTDBRl/— tfTtt, ftCDJfiffi 

AAr /Ar = (Le /Li ) • 

Uft^T, St (2) , SC (4) £0, DBR 
[0 0 11] TTG|/-tf, fcJctfDBRW'— IflC*** 

samkjraMii. ttJMwaaaff**ftseMiH 



*:/^yyttg<B£fc(D«r*&AAb /Ab te, 
[0 0 0 7] 
[ft2] 

(2) 

*-Ftt*©*fc©»teAA, /A, te^JSifr^co^ft; 

[0 0 0 8] 
[ft 3] 

(3) 

&&flS3tt«WRBTTGl'--- !fiW«rt?»*««, ^Hffi 

ML, o«d»«WWfiJB*r*©*fl:©**A n/n 

[0 0 10] 
[*4] 

(An/n) (4) 

[0 0 12] #|gW<D@«te, .kBRMftftifcU 1« 
«^(OttA««K*9W^ J: 0 XRfttc: 4 - 7 n mgfifgfi 

* cfc Zf #&tt*&Ka^0>*MH£ A <fr*-£¥ 

2t?OSa^oaA«S5««ltCj:D, 5 0-10 0 
nma«0«H«Ct)fcoT»S«fiS*ft;S«2:a:*t 

[0 0 13] 

4K«t/hs^%Hca«a*«n«ni MfiUdtNtax 
#fe&mmLAW<D&m^faiz&^x&mzmmmzm 

[ooi4] n^a 2 a>muz* m&m 1 i:Ei©*» 
*<t^^tt«^c<D±^fc:^n-€ ? nffi5ijcm^^aA-r 
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(4) 
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[0015] ®*m3<D%w\*. m^m i \zmmo*m 
t. mi v>*mft\«— wmmm&omnaT: £&2<d 
-p-c^t. a>r>. 2 zhdu— tficjstts-e-n-encoiso 
&i,^z.t>£<®mt'rz>. io 

[0 0 16] H*^4©^Wtt, lf*]S3tCf3*©¥» 

z>fttr><Dmm*wrtt>ftx&K>> mi<D*m#\s— tfgs 

U *3«ktf|g2COiN${*:|x~ tf 

a&ffijiX'Mm-zrix^x. £x<Dm&m%tmmmi)m 
tf <o&m ±xmm-£ nx^s c t s t-r 

[0 0 1 7] U*S 5 ©SgiPiUL IB*«3lcSB«©^ a? 

<4M«fflmstt±riMi;»fjjfr2tpic»fij3nTS i 

fc^lOiffi©#e#.®«ffl«ffii:5L.. *3«fctfSg2co¥ 
£5U fc£>tflc£§lCD¥i!M*:U-- tffiM3«fctf|g2C9¥ 

mwu— ?B<DKfi<o#m2Wt±x<om2<om<o#& 30 
n^nts*** u— tf co5gffl±T£«ss nx ^cts 

[0 0 18] 

Wffl] 0 7 (A) tt*»WfcJ:**W*l/-1f«>aM: 

mmf&o-mzK-rmmm&wx&Zo 07 (a) ic*. 

SI nPftBflC&aJg. 5(41 nGaAs Pfittt^iSK 
®. 6ttInGaAsP #fg«3»i6g&Ji. 7 ttlslifrfc 40 
SttnllnPJtBSUiiftl, 9 fct n ffl)#a«ffiT 

A A t /A, = (Lp /L, ) • 

[0 0 2 1] ISRcORttlf-^co&StSt., 

A A • /A. = (Lr /L, ) • 
i£ (5) , (6) <k0. Elt 



*>*titmcxm5m\zmi8.2nx^z. &&mm&m 
5 *5«kt;igfiWffiiffl#fiH4WS»@ 6 v>±mzmv e,n 

-smtfii. 2ttIl,>l:»«3<aT*0, 0 7 (A) IC^ 

fSW9ix&®±cD«ffi2 £5 U4*^±T!»»snTH 
•5. 

[0 0 19] ft*W&flfT7*bfcTTGV-- tf^DBR 

©K9t<ft£ tt77 ^ fiSSlCfe^T 1 #<Z>SJV> hf-? ft 

-tfT-tt. 0 7 (A) K^-f JcStc, ««SW7S:D3tfbS^(S 
L- T«&BS<0«SS»f * £ra«!XBl£ -B-fcSSrt&^gB 
»W*^^»iWIC^3nT^-5«:©. 0 7 (B) IC* 

&4<DV-9\Ztt-?Z>&&m&.2 3tt, 1^fl!rt» 

(a) ic^-rwcoi^ir irawwiHiST»^ro«j«3n 

MScttS^-fbMS: (s in (x) /x) left*. CCDS 

*gS#©fi3 t tC^-T-5»DMU^aSTC0jtT/ t \Ztt 
WT-5H^fC*S. L£*^T, T/t«:2gfiCO<ilt 
t5Ctl:«tO, 07 (B) C0J;5(Cl*C0*tr-i'2 
1 StL, -tCOpfflllCSit^COfllcti 2 2(£C01iJ tf-:? 2 2 

«r^r-r-2>sit»eft#sct^T#5o cot*, ^si 
W(cE@$nfe±T©stt©ffii!i«ffi i \znmtZA*n 

i£«C0 1OC9*S«E*-HT5S«-rs„ 0 7 (B) fc* 
^T, 2 4 H, 2 5 UM^tlft 1 

tf^ig*-Ks^bTt>5. mmmz 
mmzn?t±x<D&i&mw&m 2 tcm«£aAftfrA«, 
07 (o c^-r«fc5ic &fiMwe»^ffisafif^*t3g 

jELMjB09 1jqM0!>fiS«L. . JKSffilWS«SS:L, 

[0 0 2 0] 
[ft 5] 

(An/n) (5) 

9J-&AA. /A. tt, 
[0 0 2 2] 
[»6] 

(An/n) (6) 
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[0 0 2 3] z.oymx\t. «tt««WfclaJ»f»?W»J« 

WL&\t. 0 7 (B) lC^-r<£5K«ffcLfcV>. tt 

SnTScoT, 0 7 (C) <D«£ra«fc«$Wfc8fiW£ 
^PliB-C**. Lfcrt^T, I'-lTCWu 

[0 0 2 4] Z<D£v\z, *aW^«fc^¥*ffU-1fT 
D F B !f ©«fc «5 K:£S«£?£tt*8tf&Jg tC LT L * 

e- * tt* t H ifc^o ft fr £ *<-a u fe ^ © 

[0 0 2 5] waco^Wft^-if-e, ^05IL«igcD^ 

«3&»jift*t>©€2'Piajofcn-a*±ic»«rrntf, 

Hfcl*ttLfc*ft4>EMf»tt*H8 (A) fc^T. 0 8 
(A) IC&^T, 2 <DU-lf\ZJ:Z>&$ttt&, 

1f©K»»«*»^t)*T»Sn**t!-^, 2 2« 
8 (A) 0*fc3jVr«fc'5fc:, 2-D(DU-*f<D5.m\±-9 



(5) 4$PU¥7-2 7 34 0 0 

[0 0 2 6] uCT, 2 0(01/- tfCOlSDilUSigl^ 

2^©i/-ifr»b<LT*<t, ^rcojsssiwaa 
i co u-iffflta 2 co u-ifssicoraTEt^ tr-^^j: 

S. E <Dm<D& 5\Z2 ^© &|^^fc>i*&»&fc 

[0 0 2 7] 2 5©l/- J »f<DJSfilR|ffi««^C!) 

ViflSHWiftSPS^wJfiet^^o 0 8 (B) \zm2<D\s 

-1fojftfiW«l«ffi{r<o^«aE&«Lfc«^co, Kit If 

-*©ft€r£3Kf. £0>»&l;:tt> 2^<DU-1fCOE9t 

l^T, Plttf«&CLT*«<XAsT 
3&te««ttA«£»ti:tf> £ 

tffc*€?<«ifcUTVi<. 0 8 (B) 0J:<9K:MRttft 
#**<K^JE«©tt»fe&, 2^<Dl/-ifCDjKgWfflI 

[0 0 2 8] Y»«tU-if^j8«»ilHl5f»^U-ifT 

**9ifcJ:-5¥»»U-1fTtt, ±J6<OJ;3^, EW8g 
©EltK-^RS&S^*li:*a:»«« i e--F«fit)H 
««tt*ft-r*©T, 2^a>««^OttA«»fcW»T 

[0 0 2 9] »DjgbfflfflCOS^:S*«WJCj;* 
50 *»tett£S1*fc»*fcMU ±»©*Sfc»RWk:tt* 
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at/hS<fcO, EWlf-*©*fc£— Sbfc<&*a>6 
T&*o bi^oT, 2 OCO U-1f B§g±Kia WfcfflK 

fa$nTv>&ttnB&e&v><, 

[0 0 3 0] 

* 0 10 
[0031] mmw i) mi \**&mom i mmm* 

(A) tt*KWfc«fc**Wfflx— 

(B) BX-X' MOVrSflljiBI. (C) B 
Y — Y ' ffl<O»rm«&0Tfc*o HlfciiHT. lttS 
ttJ§S8»f|ffi> 2 BttJUMWiaL 3BpfflInGaA 
sP3>**FJl, 4BpSII nPftHU&toJB* 5B 
A>H^^y >^iKfil . 55Mm0InGaAsPffitt 
*&&Ji, 6B/t>F**y:7ifc*l. 3 5Mm(0In 
GaAs P 7ttE»MM\ 8BnS!I 
nP*BBi:a«)JB, 9ttnflKlM, lOBFeF- a? 

D> SI (A) fc^"t\fc5K:, !»ttaUM±4MM£ 
Tfi*$nT*5t), •SlomBBttKfc^TV**. -CO 30 

[0 0 3 2] ±E*W#l/--!f6!>ff«^rtt&«*teKM 
T, n|InP8 ±£»ttmftBJI 5 £#Stt*8£&SJi 

tf&ti>B4:fecfctfpSlI nGaAsPa^^hi35 
JSfib&ft, «*-Fft«»r*fc»fc, ffl. 2 Mm 
<DAh5<:/ttlC«SjB£iflIXU ^CDWMfcFe F- 

:/i nP«sss±Hi o^^g-r^, fit, &«« 

1, 2, 9€rJB«bfc», ISttHBUttSl £««HW 

Pll nGaAsP3^^h®3^t5, 
[0 0 3 3] B2B«tt»K»«BK:— fi©««t&9fcb 



^H¥7-2 7 3 4 0 0 

10 

^TftflsU ttSIMraa^a&Attttft^3tt*£ 
&K£D. J»5nmCD«HT®«W«C55fi*S*^fc;b 
TV**, 

[0 0 3 4] mmM2) 0 3B*^©gg2<D^ffl«| 

»l<OSte* 2t?(7)U-if*ra-SS±ICil^J^»»(bfc 
*><£>-?&*• B3fc:feVvr, 3 tffik 3 

2B*2©P~1f«**U lttttttJUOM* 6 2 
BIB 1 OttftMfPttft 7 2 BUS 2 Oft&fflffttB. 3 
B p S I n G a A s P n & hJB» 4«piInP« 

nGaAsPittii&ISI, 6liA>H*ty^»fi 
1. 3 5MmWInGaAsPMtt988E 7 BIB 
*HM\ BBnll nPjHICi&abJR. BttnUKM 
ffiT&*„ »l©U-lf«o||05Bb«IJBOMWTi B 
6 6. 8 Mm, »2<OU-lf«^«031b«jSO«»lT 
2 B7 1. 4/imt^WI > , ;mK:*fbT, 811(0 
ffBaSafK-»nMtttt5nm. JS2©W- «f« 
flDS»fc:-^IBIBB»4. 7nmtft§, iSttfKH^ 

— tfg&tfcl : 2<hfcoT*5 0, «H*W*MI®--*K: 
^12 3 9 nm©HI#f»^»»«JC^$nTVi*, 

ewt »^»i«aR»(z>fis bm k> m Lmmommv 20% 
[0 0 3 5] aR^fPH^rttBIBiomiMtcJ:*^* 

tftra«©*tt€fflV>TVi*. »1<BI'— 1f«® 
*»W«(ll«±0««B±T*T±Tfi*anTV*T, 
S3 2 CO «©«fi«IW««±©*«t>*T* : p±T 

fi»«nTv>*. *&* &T09«ttWKRji±«>miB 
*p±T»»3nTv>*. z:*iteJ;D, «-3jWJrfc#> 

[0 0 3 6] IS|4B|gttHK»««-*31««ra^-« 
<om»i a*«LT^-tfRSSia:&*. miCDi^fifll 

m«-AM«micB*tt«ttdr« fS2©«fi«w 
n-^ituurrtKii «e*.fc£*©58*« 

fi<Z)«flS©«T€*bfct><Z>T*S. 

B. (P«OtC*Tiaj£bfcK31fcbfc^T»tPU 

as 1 if— ^ tm 2 co if «<drm tr 

<^lx-ifgpco«^fflIWm«ti2 *WKS*ftfcK»lf- 

»jS^aet)D, *-F«tf&jEc:ba^6«ft^ 

JHEflsSBlR 1 ©U— !f«©K»b!-arBW«c*b<. 
bfc^oTHOiibimBoWJDITi CJ;^*?., c<o 
FMt/lcJ:*ttftKAsSBKl5 nm^ 
■3 TV**. H-*O«fi«l»««^<0««ttAfcJ:**ft 
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u 

. x&VTi (Djvmmz&vfe&z. minis 
-v&<D&&mmmm<Dfrmffi*tfiVfz®&\z\*, m\z 

Ksra^fim 2 <d i>— 9 m<DRMv-t? <ommz*$ b < 

[oo37] mi (Dte&mmmmtm 2 <D$L&mm&m 

\z. mi&&ztm2<Dtii&mwmm\zttrrm&&m*L\z 
[0038] (ftjtmm ■5a«imoiB3«>miM 

*««JC«bfcW-1fi:SffW*<©l)liST*«i^ ISO 
jg b«KB4>OK«MWHi«>ftT 2 :3fc#«snTV>* 

HSIC^T, 3 1li»101/- 
8S, 3 2tt»2<Z)U-1fW€r^U 6 2 fctJS 1 CQ&fiH 

Ti 146 6. 8 Mm, m2(7)W-ifg8cO^0jgb«ig^) 
^JfflT 2 B7 1. 4 um£&oTV>£o ^niCttJfcb 
T, JBl©l^--1f«C0K»hf— ^IBBitt»5nm, fg2 

ffi, l&2CDW-1fgB<hfcl : 2£&oT430* f£tt#8c 
iSJi<0-»lc«JB2 3 9 nmaHffttW«H»ttfcflWK 

«Jfl©2 0X£U ie5Slttr-^C0»«^l 0*»C^o 
TH*. W±CD^«, »2<D*lS«T^bfct)«>trai; 

#»ttW«»H±<0««*U : 10it^T2 

Wiffi^MU, fB2©^-1f«BC!)»H«|«Ua«c*»* 

*bT, »0<D«SlW«I««±CO«ffi«, ±T^±T 
«»SnT»3©*fitM»««€r«*bTV^. $ 5, 

[0 0 3 9] 0 6 tt»ttBffifi&«a-*2l«araiC-« 



(7) ^§1^7- 2 7 3 4 0 0 

-Iftok fPffl©id^TES«bfc*5lc> ttfifflfllfBai 
ft. K»tf-^ H*«BIi;««lt«fcb. * 

t> m2<D&L&mwmm-#®mmm\zm*rmm u & 

»2©U-1f»fl!)KWt-^«!it«t^7h-r 

^i^u-ifas<h^2ow-ifa5cos^fcf-^ 

[0 0 4 0] m3^JS«^J:S*»«:U-1fTtt, ± 

ic*e<*fcsii\ WL&mmnmi* 

Mfc*BI^<*aHi-rsc:t»CJ:D, #J2 5 nm<E>«SHT 

\z, »mm\znm*fttiT\f*2>it&, m2<Dmmmv>* 

[0 0 4 1] ±IB©J: i 5lC*58MJCJ;S*»#W-lfT 
feu «tt*jRKHt*«ftW*Be€:3!!S^«fflW^K 

mft<D*mf*u-if<Dft®m*m^T&mzft®-rz>z: 

I nPI:J:Si«)a*a!l/-1fO«ISSl/fc^ pnl 
[0 0 4 2] 

fi^pKB*U-1fT*-6. 2 mffiCOfOffllT 1 0 n 

[0fficofB*^KW] 

40 ta^ (A) I4±«^6*&WR (B) tt±ET 
BK^tX-X' ttlKMH. (C) «±E*WEBfc* 
TY-Y' SWST^^c 
W2] *»WO»103KJB«KJ:*¥W#l/— !fa)* 

[0 3] *»Mc0ffi2<D^««fC < t^*W«:U-1f<0»f 
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